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ABSTRACT
Awerange and Labuange Bays in Barru Regency, South Sulawesi consist of various
types of habitats. Mangroves, coral reef and seagrass beds can be found in these bays forming
unique ecosystems. However, information about the ecosystems particularly related to seagrass
community are poorly known. The aim of this research was to investigate the composition of
seagrass species both in Awerange and Labuange Bays. Line transect method combined with
plot were used to collect data of seagrass community structure. Samples were collected using
quadrate (plot) with size of 50 cm x 50 cm. Density, frequency, coverage, importance value,
standard of dominance ratio, diversity index, dispersion index and similarity index were
calculated.. Results of the research showed that community structure of seagrass in Awerange
Bay was different from Labuange Bay. Diversity of species was high in both bays. Thalassia
hemprichii had the highest importance value in Awerange Bay, while Cymodocea serrulata had
the highest importance value in Labuange Bay. Mixed seagrass community in Awerange and
Labuange Bays that dominated by Thalassia hemprichii were typically common and can be
easily found in many parts of coastal areas in Indonesia.
Keywords: Community structure, seagrass, Awerange Bay, Labuange Bay
INTRODUCTION
Seagrass are flowering plant from four plant families (Posidonaceae, Zosteraceae, Hydrocharitaceae
and Cymodoceaeceae) that grow in the marine saline environment. They are called seagrass only because
most species superficially resemble terrestrial grasses of the Family Poaceae. Because these plants must
photosynthesize, they are limited to grow submerged and complete their entire life cycle underwater
(McKenzie & Campbell, 2002).
Seagrasses act as primary producer and have very important role in marine ecosystems.
Seagrass provides food, sheltered area and nursing ground for many marine organisms. Seagrass
also have important function by providing save environment for marine creatures to live through
reducing the wave and currents, stabilising the substrate, maintaining the water clear so the light
can penetrate deeper in the water column, producing oxygen and providing organic matter (Short
& Wyllie-Escheverria, 1996).
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There are 60 described species of seagrasses worldwide, within 12 genera, and 4 families and
orders. Seagrasses are unique amongst flowering plants, in that all but one genus can live entirely
immersed in seawater. Seagrasses are often closely linked to other community types. In tropic, the
associations are likely to be complex interactions with mangroves communities and coral reef
systems (Kuo & Den Hartog, 2001).
A community is an assemblage of interacting populations that constitute a relatively self-
sufficient ecological unit. Often we consider only a portion of a community, that is, an assemblage if
the interacting populations that lack self-sufficiency. Although a community does not always have
easily delineated spatial boundaries, it is a basic ecological concept. Communities show
organization and homeostasis, and they have unique structural and functional attributes not
possessed by their individual component populations (Brower et al., 1998).
A number of basic measurements used in describing populations and communities. Among these
are density, frequency, coverage, and biomass. From them other important ecological measures are
determined, such as population distribution, species diversity and productivity (Brower et al., 1998).
METHODS
Study Site
The research was carried out during February 2006 in Awerange and Labuange Bays,
Barru Regency, South Sulawesi. In Awerange Bay (Fig. 1). Station 1 was close to the fish pond
(14014 17.2 S; 119036 44.4 E) ± 200 m from fish cages. Station 2 was not far from the mangrove ± 600
m from fish cages (04013 57.1 S; 1190 36 16.6 E) and Station 3 in the outside of the bay (040 14 16.9 S;
1190 36 44.0 E) ± 800 m from fish cages. Similarly, three stations were also deployed in Labuange
Bay. Station 1 was close to the restaurant (040 06 25.8 S; 1190 36 58.4 E) ± 250 m from fish cages,
Station 2 was near to shipwrecked (040 06 26.1 S; 1190 36 55.5 E) ±150 m from fish cages, and
Station 3 was close to Batu Kalasi Island (040 06 31.9 S; 1190 36 32.0 E) ± 600 m from the fish cages.
Characteristics for each station can be show in Table 1.
Table 1. Characteristics of study site in Awerange and Labuange Bays.
No. Station Location Substrate Depth (m)
1 AWR 1 Near the fish cage muddy 0.5 - 1
2 AWR 2 Far from fish cage Hard coral 0.3 - 0.5
3 AWR 3 Reference site sandy/rubble 0.5 - 1
4 LAB 1 Far from fish cage muddy 2 - 3
5 LAB 2 Near the fish cage muddy 1 - 2.5
6 LAB 3 Reference site Hard coral 0.5 - 1
Sampling Methods
This research used plot method. In plot sampling, one takes a manageable area of known
size and identifies, counts, and often measures all individual within it. Seagrass was sampled using
quadrate (plot) with size of 50 cm x 50 cm. The location of each plot was determined either by a
systematic method such as grid. Data was being calculated in laboratory with ecological formulas.
The ecological formulas were used to calculate density, frequency, coverage, standard of dominance
ratio, diversity index, dispersion index and similarity index.
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Figure 1. Map of study site.
Data Analysis
Data were analyzed by following ecological formulas (Brower et al., 1998):
a. Density (D) is the number of individuals in a unit area: Di = ni/A (individuals/m2); where: Di=
density for species-I; ni = total number of individual of species-I; and A= total sampling area
(m2).
b. Coverage (C) is the proportion of the ground occupied by a vertical projection to the ground
from the aerial parts of the plant: Ci = ai/A (area coverage/m2); where: Ci = coverage for
species-I; ai = total area coverage of species-i; and A = total habitat area sampled (m2).
c. Frequency (fi) is the chance of finding a given species within a sample: fi = Ji/K; where: fi =
frequency of species-I; Ji = number of samples where species-i is found; and K= total number
of samples.
d. Importance Value (IVi) is the sum of the above three relative measures for species-i: : IVi = RDi +
R fi +RCi (%); where: IVi = importance value of species- I; RDi = relative density of species-I; R fi
= relative frequency of species-I; and RCi = percentage of relative coverage of species-i.
e. Standard of Dominance Ratio (SDR) is standard of dominance for species i in a unit area: SDR=
IVi/3 (%); where: SDR = standard of dominance ratio; and IVi = importance value of species-i.
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h. Morisita Index of Dispersion: )1(/)( 2  NNNxnID ; where: ID = Morisita Index of
dispersion; n = number of plots; N= total number of individual within plot; and Σ x2=
Quadrate of number of individual within plot.
i. Shannon-Wiener Index of Diversity: Diversity of seagrass species will be evaluated by Shannon-
Wiener Index of Diversity (Odum, 1971): ; where: H = diversity index;
ni= total number of individual of species-i; and N= total number of individual of all species.
j. Czekanowski Coefficient of Similarity: ; where : S= similarity index; A= number of
individual in Station 1; B = number of individual in Station 2; and C= least number of
individual from same species between 2 station.
Community structure between two station were similar if S  75 %. Czekanowski Coefficient
similarity was calculated using PRIMER v6 software package.
RESULTS AND DISCUSSION
Species composition and density of seagrass species in Awerange Bay were different from
those in Labuange Bay. Five species were found in Awerange Bay, namely : Cymodocea rotundata,
Cymodocea serrulata, Enhalus acoroides, Halodule uninervis and Thalassia hemprichii. Labuange Bay has
all of Awerange seagrass species and has more 3 species (Halophila minor, Halophila ovalis and
Syringodium isoetifolium). The last 3 species seemingly also can be found in Awerange Bay.
However, we did not found the species in the transect in the present study. All of the seagrass
species grow in different types of substrates (i.e. soft bottom/muddy substrate, coarse sand, and
rubble) and forms mixed communities. Tomascik et al. (1997), reported that mixed seagrass
communities composed of 2-3 and 4-8 species are common in many coastal areas in Indonesia.
The highest density in Awerange Bay was found in Halodule uninervis which density range
between 217.2 to 460.4 individual/m² followed by Thalassia hemprichii which density range between
274.8 to 311.2 individual/m². The lowest density was found in Cymodocea rotundata which density
only range from 0 to 6 individual/m² (Fig. 2a). In contrast, Halodule uninervis have the lowest
density in Labuange Bay which density only range between 22.4 to 32.8 individual/m².
Waycott et al. (2004), describe that Halodule uninervis occupies a wide range of habitats from
the muddy intertidal to reef top and it is tolerant to wide fluctuations in salinity and long period of
subaerial exposure. This species is also a rapid coloniser from seed and through vegetative growth.
It plays an important role in maintaining seagrass habitat in areas of high disturbance and actively
stabilises sediments.
The highest density of seagrass in Labuange Bay was found in Cymodocea serrulata which
density range between 4 to 405.6 individual/m² followed by Cymodocea rotundata which density
range between 3.2 to 193.6 individual/m² (fig. 2a). The density of seagrass was extremely contrast
between Awerange and Labuange Bays. Agawin et al. (2001), reported that the density of Thalassia
hemprichii in Cape Bolinao Philippines range between 396 to 718 individual/m² and Cymodocea
rotundata range between 56 to 372 individual/m². Arifin & Supriadi (2006) reported that the density
of Cymodocea serrulata in muddy substrates of Salemo Island South Sulawesi range between 200 to
326.67 individual/m².
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Figure 2. Density (a) and coverage (b) of seagrasses (shoots/m²) in Awerange and Labuange Bays.
As was pointed out by Tomascik et al. (1997), Thalassia hemprichii is the most abundant and
most common seagrass species in Indonesia. It has narrow depth distribution (0 m to 4 m) and
grows in high energy intertidal reef flats with sandy to coarse rubble substrates. However, this
species does not tolerate long period of exposure (Waycott et al., 2004). Cymodocea rotundata
frequently forms mixed seagrass community and found in intertidal reef flats. It is highly tolerant
to subaerial exposure. Cymodocea serrulata seems to be less common than previous species.
Nevertheless, this species is dominant on muddy reef top and sometimes form monospecific
meadows (Tomascik et al., 1997; Waycott et al., 2004).
The density and composition of seagrass species in coastal area related to the complex
environmental processes. Availability of nutrients, day length, depth, exposed waters, tides,
irradiance, types of habitat, freshwater run-off, salinity, temperature, current and waves affect the
existence of seagrass species in the field (Tomascik et al., 1997).
Coverage of seagrass in Awerange Bay was dominated by Thalassia hemprichii which range
between 17.18 to 19.45 and Cymodocea rotundata has the lowest coverage which only between 0 to
0.24 %/m². In Labuange Bay, the highest coverage was found in Cymodocea serrulata which range
between 0.25 to 25.35 /m² %. Halophila ovalis has the lowest coverage which only range between 0
to 0.63 %/m² (Fig. 2b). Hemminga & Duarte (2000) reported that the shape/features (size) of
seagrass and its density affect the coverage of seagrass. Short et al. (2004) described that the highest
coverage of seagrass was found in climax communities or undisturbed/pristine seagrass bed.
Coverage related to space and place to grow. It is easier for species that have higher coverage to
reach light, nutrient, oxygen and carbon dioxide for photosynthetic activities. Higher coverage
usually belongs to the most dominant species in the community.
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Figure 3. Frequency (a) and importance value; maximum 300 % (b) of seagrasses in Awerange and
Labuange Bays
Thalassia hemprichii has the highest frequency in Awerange Bay followed by Halodule
uninervis. Thalassia hemprichii has also the highest frequency in Labuange Bay followed by Enhalus
acoroides (Fig. 3a). It indicateed that Thalassia hemprichii was the most distributed (widespread)
species in the seagrass community. This is supported by the previous study. Tomascik et al. (1997)
reported that Thalassia hemprichii is the most abundant seagrass species and widely distributed in
Indonesia due to the ability to grow (adapted) in many different types of habitats and substrates.
Cymodocea serrulata and Syringodium isoetifolium has the lowest frequency in Awerange and
Labuange Bays respectively. Fortes (1990) in Tomascik et al. (1997) suggested that the limited
distribution of seagrass species is related to their requirements for specific microhabitat conditions.
Important Value (IV) and Standard of Dominance Ratio (SDR) were related to the role of
the species in the community. Highest IV and SDR always belong to the most dominant seagrass
species in the community. In Awerange Bay, the highest IV and SDR were found in Thalassia
hemprichii, followed by Halodule uninervis. Hence, the lowest IV and SDR were found in Cymodocea
rotundata. In Labuange Bay, the most dominant species was found in Cymodocea serrulata followed
by Thalassia hemprichii. Halophila ovalis has the lowest IV and SDR in Labuange Bay (Fig. 3b & 4).
Diversity index of seagrass in Awerange Bay range between 0.82 to 1.01 and in Labuange Bay
range between 0.74 to 1.57 (Fig.5). The diversity index of seagrass in these bays was high due to less
number of seagrass species. Hemminga & Duarte (2001) notes that the diversity of seagrasses as
computed by Shannon Wiener Index typically 0 (i.e. one species only), but values up to 1.56 have
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been reported for Indo-Pacific region. Most of the seagrass bed in the world have low diversity and
tend to forms monospecific community with only species dominated particularly on the high
altitude area with diversity index range between 0 to 0.5. Shannon Wiener index higher than 1.5 in
seagrass diversity are unusual and can only be found in Indo-Pacific region (Hemminga & Duarte,
2000).
Figure 4. Standard of dominance ratio (%) of seagrasses in Awerange and Labuange Bays (maximum 100 %).
Morisita dispersion index in Awerange and Labuange Bays range between 1.32 to 4.76. This
showed that the dispersion of seagrass species was clumped (aggregated) in the bays except station
2 of Awerange where the dispersion tends to perfectly uniform (Fig. 6). Clumped is the common
dispersion type in seagrass community due to the architectural features of the seagrass itself. All of
the seagrass species are clonal and rhizomatous plants that forms group of shoots called ramet
(Hemminga & Duarte 2000).
Figure 5. Diversity Index of seagrasses in Awerange and Labuange Bays (0 - 0.5 = low, 0.5 – 1.0 = medium,
> 1 = high).
Community structure of seagrass from each station in Awerange Bay was similar (above 75
%). In contrast, community structure of seagrass from each station in Labuange Bay were extremely
different were similarity index range between 20 % to 63 % (Fig. 7). Community structure in
Awerange Bay compared to Labuange Bay also significantly different (Fig. 7).
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Figure 6. Morisita dispersion index of seagrasses in Awerange and Labuange Bays.
Community structure in Awerange Bays consist of three major seagrass species, namely
Thalassia hemprichii, Halodule uninervis and Enhalus acoroides. These species form mixed communities
consist of 2-3 species (Fig. 2 and 4). This composition is different from the composition that reported
by Brouns & Heijs (1991) in Tomascik et al. (1997). They reported that the most common
composition of seagrass bed that occur in Indonesia consist of : Thalassia hemprichii, Cymodocea
rotundata and Enhalus acoroides. However, this difference was normal because Awerange is semi
opened bay that has different environmental condition compared to the seagrass community that
occurs on intertidal, subtidal or reef area.
Figure 7. Jaccard similarity index of Seagrasses in Awerange and Labuange Bays (similar if the index value
≥ 75 %).
In Labuange Bay, the seagrass composition was similar to the result reported by Brouns &
Heijs (1991) in Tomascik et al. (1997). However, Cymodocea rotundata was replaced by Cymodocea
serrulata due to the occurrence of muddy substrate in Labuange Bay that favoured for this species.
Wimbaningrum (2002), reported that seven seagrass species were found at Bama Coast, Baluran
National Park, East Java. Seagrass species that forms mixed community dominated by Cymodocea
rotundata and Enhalus acoroides. Mixed community of seagrass in Awerange and Labuange Bays that
dominated by Thalassia, Cymodocea and Enhalus were typically common as the previous research that
mentioned above and can be easily found in many parts of coastal areas in Indonesia.
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CONCLUSION
Community structure of seagrass in Awerange and Labuange Bays were different. The
highest importance value (IV) in Awerange Bay was found in Thalassia hemprichii followed by
Halodule uninervis which IV range between 126 to 171 % and 73 to 117 %, respectively. Hence, the
lowest IV was found in Cymodocea rotundata which range only between 0 to 4 %. In Labuange Bay,
the most dominant species was found in Cymodocea serrulata followed by Thalassia hemprichii which
range between 10 to 167 % and 0 to 146 %, respectively. Halophila ovalis has the lowest IV in
Labuange Bay which range only between 0 % to 36 %. From the composition and domination of
seagrass species, it is concluded that Thalassia hemprichii is the most dominant species and play
important role in seagrass community in Awerange and Labuange Bays. Mixed community of
seagrass in Awerange and Labuange Bays that dominated by Thalassia hemprichii were typically
common and can be easily found in many parts of coastal area in Indonesia.
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